MATERIALS AND METHODS
Female ACI and Buffalo rats were inoculated unilaterally on the right side of the back by Dr Harold Morris in Washington, DC, and then shipped to this laboratory. Measurements of the length, width and height of each tumour were made 3 times weekly over the period of this study, using vernier calipers. Measurements were also made immediately before and after sacrifice, to determine the accuracy of the method of measurement of the tumour under the skin compared with measurements of the excised tumours. The tumours were then weighed, in order to correlate measurements of tumour dimensions with the actual weights of the tumours. Three different methods have been used to express the changes in the dimensions of the tumours with time: (a) the sum of length plus width, as originally used by Morris and Wagner (1968) to compare the growth rates of the different hepatomata; (b) the product of length times width of the tumours, which gives the change in the rectangular area enclosing the tumour with time (Steel, Adams and Barrett, 1966) , and (c) volume, calculated on the assumption that the tumours were hemiellipsoids, according to the method of Dethlefsen, Prewitt, and Mendelsohn (1968) , where volume= (4if/3). Temporal changes in the sizes of individual tumours within each tumour type were determined and various transformations of the data were made. The degree of fit of the data to the following growth models was evaluated by regression analysis: where size was represented by Ilwh initially and the entire analysis was repeated using 1 + w and 1 x w to represent size.
Since all tumours appeared to grow at approximately the same rate once a certain size was attained, data were adjusted to a common distance from the y axis, i.e. to the same intercept value. Specifically, the day when a tumour reached a specific size was numbered " Day 1 ", and succeeding days were incremented from Day 1. For Ilwh data, days were adjusted so that the combined data, using the same models as described. The equation form logn (llwh) = a + b (day) was the most consistent in explaining most of the variance.
The increase in the R2 resulting from data adjustment is most pronounced in the slower growing tumours. The adjustment for the 2 slowest growing tumours resulted in the greatest increase in accountability for variance. Data adjustment increased the R2 in 9633 from 003 to 0-80; the R2 for 16 increased from 016 to 0-61. 
DISCUSSION
Although any of the 3 measures can, in most cases, serve as appropriate indices of tumour growth, llwh is more meaningful biologically. The measurement 1 + w usually does not double during the time frame in which reliable measurements can be obtained. Cell loss rates computed from the surface area doubling time would be erroneous since the surface area doubling times are much larger than the volume doubling times. This could be overcome by using a conversion factor to translate surface area into weight, as done by Steel et al. (1966) . Secondly, it should be noted (Table I) that the equation logn (1 x w) = a' + b' (day) only accounts for 027 and 0-26 of the total error in the slowest growing tumours, 9633 and 16. It should also be noted (Table I ) that the equation form 1 + w = a" + b" (day) only accounts for 047 of the total error for one of the slow growing hepatomata, 9633, and regression equations were not obtainable for this equation with tumour 16, which was the slowest growing tumour.
The volume doubling time is based on the assumption that the tumours are hemiellipsoids. These times (Table I) are actual volume doubling times determined by solving the equation, rather than instantaneous doubling times which would be obtained from the first derivation of the equation. The regression curves for the 9 hepatomata are shown in Fig. 1 . This method reduces the growth curves to a simple exponential form. It therefore simplifies studies of growth rates during the period of exponential growth of these tumours. Regression analysis, therefore, indicated that the function best describing the relationship between size and time was logn (Ilwh) a + b (day).
